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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an intrinsic force 
visualization device for visualzing the intrinsic force indicating 
the way and direction of applying force on a motorial part, 
and a method for calculating the standard value for 
normalization, standard value of the intrinsic force, the 
contraction degree and the intrinsic force necessary for the 
device. 

SOLUTION: The intrinsic force visualization device comprises 
an electromuscular signal detecting means, a converting 
means for converting the electromuscular signal to pseudo 
tension force, a force detecting means, an intrinsic force 
calculating means and a display means. The intrinsic force 
calculating means finds an expression of the torque-pseudo 
tension force relation and an expression of torque-intrinsic 
force standard value relation based on the output of the 
converting means and the force detecting means, and the 
intrinsic force standard value is obtained from the pseudo 
tension force based on the expression of the torque-pseudo 
tension force relation and the expression of the torque- 
intrinsic force standard value relation. The difference between the pseudo tension force and the 
obtained intrinsic force standard value is calculated to find the contraction degree in the torque of a 
joint. Then the sum of the contraction degrees of extensors and the sum of the contraction degrees 
of flexors are calculated, and by calculating the difference between the sums, the intrinsic force is 
obtained to be displayed on the display means. 
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ns„ 3 esc, th^fi^i*. saais^ftif^^y 
£ (Du&mgim 2 6 ic ieji 3 n s . —^3 , , ^ r 

6*|^JH2>lJ-2 3<OfiaP2 3-l*S-5J:^lc|i*. m 
«#0^5t©^3*iffaB3n-6. 6|A^KH2>-tf2 3©ffl 
CPU 3 5icUi^;3n^ 0 ^>5i, i^2 5K 
SSti5*-y;W»t5Ci(cj:otmSh. e© 
* - v ;l/©fi^*^<Dtfii$ £ L/ ti/n 3 n i> . 
[0 0 3 4] 6tt^J«-fe>-«f 2 3 tt. »«©tlg|52 3 -1 50 



t>mS$2 3-2tC@^fl«jK:^3n. S952 3 -l©S§T>iC 
<1A t>nfcff*3R^-lc J: o rflSR 2 3 -UcmZ-htitct) 

A:*7*« 2 4 -C»(e 3n. CPU35mt 
*^$^S 2 5 iC*^ 3 n s . 
[003 5] -^It. ^'J3 6K«, !E*{bS*gffl* 

»f*©S««t. *ffi««2 1-1-2 1 -10 *>*=.©tH 
i^H^JS<t©>ttlSW^) 13*31 2 (CIBtg© 

«w <t xmrnnm £ ©^ cc o t > r « . # 

SH«1I<2 HC^tloL/. ^SSfSKD IV32, F 
WRC3 3RD i 'LPF3 4 tC*flS L , 2rtfetH3M8!«: 6 14 

^m-f2>-9-2 3 ictifoL. jEmimmmmm^mtc p 
U3 sfc^fts-rs,, 

[0 0 3 6] »*JR4«ClB«©l6W<t.*IIMl^«£0*i' 
L/, fft#SBDI V32, FWRC33MLPF3 
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U I^W*^fii*tl5^©«C P U 3 6 {C^tlET^o IS* 

jg 7 octets©^ i 43Bfe&J* t <dm^c -a i > r », is 

IV32, FWRC3 3Sa f LPF3 4K3ttiEU. 

m^eti 6 n^jt-fe >t2 3 tcwi&iy . wmmwm^®> 
bcpu36 tc*tjd> u . waa&mt&w&ia. 2 5 x«ib 
mmm.2 etcsfie-rs. 

[0037] tmm8'*c$mo)&wt*mM%mt<DM 

U ^8lfS«DIV32, FWRC33MLPF3 
4 CC»ItO . #1$I±J3M2» 6 tt^jjt-fe >tf 2 3 CC*f|& 

u tR«sffa^©R^w*»m*e«c pu36k 

SET -5. 

[0038] c*nmBm<Dftmmm) ftfafiaimm 

n = f ( t ) ) . I- il/ ^ • !WK3R^IW«iC ( t i = f 

(T) ) ©st». M.M&<Dmn. so*. rt»*©«^*t 

ictev z&ffiftoMigm^z&mmm 2 1-1-2 1-10 
©**{»£*&£, c©sAii#. §ra»K*s!)6n 

it. Sw5l*l©»>i!ifi #*iE«f t-T ^^©lEiifbMlfil 
£„ H3«. ^ffi^ffi©^cC^cC^©«#fi^ig5l^i© 

[0040] 34. mmmnm.Qom-mmmn&4 5 
m<o 2 mBMMictev ziEMit?- mm ©tf»z**-r 

«. *¥Brttc*jW^AIf6©2 MgRl«)ic-5t,^-ctft>ti 

fc 0 mm<Dmm^M2 1-1-2 1 -10 «. am© 1 o<i 
©j&ra-c* l; h mmmn^wm-r z tab. m 3 icm-r «t 

WH8gi5©f*®5 • KiltOCl) DLS. (2) D 
LA. (3) DLC, (4) TEMRO*C5) PMJ. M • frJ 
©2MI5^ibr©(6) TRL&OOO B I U WMgp 
©f#«5 • )H^i ltffi(8) TRA, (9) TRM&.O'CIO) 
BRCKgfJhfc. 

[0 04 1] CC-C. DLS« = ftS5li?S|5. DLABH 
ftSS±g|5. DLCWSftj&^SIJ. TEMB^PII. PM 

jittmws. TRnz±.m^3mmw. b i l«±m— 

TR AiJ±MH3ll5WSJ3l. TRMBiiE 
9M$Jl*lffiiM. Ry, BRC«±mT*5. M»#ti. 
HI (a) {C^-TJ;^(C. f^fc. ItaOTHsWR— *^iB 
iefc£J:5K*!B : -K:&£. JK*m#«, HI 4 (a) (c*S 
TJ:-5tC, SOMAS* 4 5 K. fff©MI8S*9 OffiCCfSS 
(@5£> U ^Rtt4X»t£0^5fcTpa«4 0N©73 
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S-tt&fc©, 134 <b) ICnkT J: 5 IC. IE©X^|pI^6 

^©^±^4^^.5ft{C. 73*fe* 0 N(CM-T 0 Ctl 
5*. Mfc£tc4 0 NJ6t±©**»*S*0:l.»J:5K:-i-4 
tc&>V$>2>. 

[0 04 2] iiWcOj: -5 JC^5fe{C^*^3#-C 

t>*m. *B^«2 1-1-21 -io*»6©m^B. ±a 
©m#*&a«c o jRftiayj «c£* stir. c p u 3 5 cc 

10 {RDiA£ft£ 0 c©jE«{t»tffl©tf#J©i»^rtt. D 
I V 3 2 -1—3 2 -10 ©0r3E©fifi&4. IKSSJhS. 
HP£. D I V3 2-1-3 2-10 5*. KtS^<Dt.^tl 

[0 04 3] -eur. 6##jrfe>-tf-2 3a»6©a:*jfc 

CPU3 5icaX0iiS*iSo CPU35B. cn^K*) 

^/dfii*^ ty3 6 Sclavs n s 1 1 i> «m$ia 
a-c*a 0 «ift#B, s^isiscc±a?©««-ca^a 

20 2 5^I)S*SP,, 0 5CC^-rd:^iC. ^^^g2 5CC^ 
5 n iitc* - v Jb*s— Wet & J: 5 ictlim^ S -tt 

CORil 6#**-fe>^tCflPfc^^4 0 N-C* 
4Ci^tnr*fj . t*IS#*sc©R±(c*- v;i/% 
-^:3l±-S>CiJCj;o-C3f^©^. Bp-fS. 4 0N©.tl^ 
MJt5J:?Kin'5„ ifMB. 2 6 #Ra 2 H-ffto 

[0 04 4] C P U 3 5 tt. 13? 0 iA* nfcliiKSS^J* 
6. (BWfiF«:IBffi(5R*©*^:ffl**i«>4. C©«ffi(BWj 

(DWckmtiK jEm^mmmv$>?>. cpu3 5«. gss 
«>tci^fc*a2 6tcK»-r-5. H4icm-r*E(i«. c© 

ct 9CC*i66nfc«-^©JE*Ifb*£»ffl (S(K5S*©« 

[0 04 5] C©fld3Ett**>6S«SW©iE«<b»aa 
«. CD DLS**5 6. 8. (2) DLA^38. 7. 
(3) DLC#6 0. 6. C©TEMdU3. 8. (5) P 
MJ ifiA 1.5. (6) TRL#53 1. 9. (7) B I 
14. 1 , (8) TRA#2 3. 5 , (9) T R Mi)^ 2 1 . 
40 2, M(10)BRCAS2 0. ^lt, C©J; 

^ iC^fefcSiE^tSVtt?:. D I V 3 2 -1- 3 2 -10 

^„ cntCtoT. *I112 1 -1-2 1 -10 ^6f#6 

n a ^*ft # <b ^i«?S7i t ©ra (c — fe<D*tscm& ! *<'? 
[0046] c©i ^ a:iE«Mt»iwtT?»aflr#*iEa 

fb-r 4©r. S*tt«©ffljl«:<fc 5JStSffi©ffljit*»«l 
50 *Jt«!-r4Ci3&ilHfeitt5. ttte. 
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[0 04 7] £/e. *^Jfc0!%ri£. A»B$C*5tt&±tfi 
CD 75M(iQ)^^JCS"r4iEa{b3E*Sii%*«>fc3&s, ft© 

H®2 1-1-2 l-io jhSGHB (jRA) ficfit 

D I V 3 2 -1- 3 2 -10 tcBf^ffli 0T£IE« 

[0 0 4 9 ] S3^f-^ilt, lt*^n/-cMg|5CD h 
*S», «/MI©«H3Wj i H«© h ;!/ * i ©«H»Si** 
[0 0 5 0] *cc, i 0 Jtft»fc»ffifc^i>TlMrr 

B, «RttJRW5C J: 0 *jfcr 10N. 2 0 N\ 3 ON, 
4 0Nt?*S o B6B* &£<Dtt»*^TISr* 

£ a 

[0 0 5 1] ±aso<fc^tc^fe{ca*s#te**6l** 

K-fe >^ 2 3 r «J6 L . *©»®ft»* CPU35M 

Ltas«i2 5&tfG«stt2 eecm^Lfciar* 

wu* 2^ffi«©*§-£$cB, ttcomm < x , y > 
b, uaww©B8Hsft« (0i . 02 ) i-r^i, 
x = f ( e ) • - • c 4 > 

d X - J ( 0 ) d (9 • • • (5) 

*itJ|EL>fc£*$cfoW4J (0) 3W+3l^tf5Ur*So 
ffMp©MU^T (rx. ry) B> ^5fe©^F (Fx, 
Fy) RO'CCD^n tfffWSflBC^'C 
r = J T F - • « ( 6 ) 

[005 2] CPU35tt, CCDfatT^Cio 
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^4STHt*D, C©CPU3 5©Hi*ISSt*So 
[0 0 5 3] H70t±a©BIB, BWfiWrfl^l/fcx 
^©*Fx4^l, 2®B©HB, l©*W-C«^Ofc 

fit. i7©3gg«l Ctl6FxMFy^6 
^fe/cWBBffi© h>rl/^*^0. 4SBOH«, 
h;b^4^T 0 Cft6©«H*B. NmffitSf 

10 [0 0 5 4] i/c, H7 6C*s»-5, ifal. 6#CTiiC© 
»6bti5b-^B, 1 2*rSl©5ft©— ^iSlCctB^ 

5tK:***43i*fc»^r*-5. 08 B, *»5W©SS* 

fK^©i>j^*r&& a 

[0 0 5 5 ] SHB, ±8** 6* CD DLS, (2) D L 
A, (3) DLC, C4) TEM, (5)PMJ, C6) TR 
L, (7) BIL, (8) TRA, (9) TRMW(10)BR 
C©««fi#r*4. H8©«ENB. JEffifbSftfciR* 

20 fi-^r&o, ttMB, »#{ar^T«iffiaa«FiBr* 

£ Q CPU 3 5 B, Jr.a5©<fc ^5Ctf»3 n/clH«5© h ^ 

[0 0 5 6] H9B. KI5©h^^*/h5lWl[B^3fe-<^ 
t§^«ctoW*«f68R***'riar*4. H9 ©IKNB, 

LfcRItp© h)l?~C&%> 0 SHtt, _h&a>fc(i) DL 
S. (3) DLC. CD TEM, (6) TRL, (8) TR 
30 A, (9) T R MRO' (10) B R C t * S 0 (2) DL 

A, (5) PMJ 4 RO\ (7) B I LB, AK*3fc*.*fc 

[0 05 7 ] HQ^Sti-Si^CC. afe^SAOtt*, 
fflgi5©^^ h;l/^fcte»-5«Ha*B, ^Lh^h^X 
^LrC^iCt3W»*»S a Mxll (l) DLSttl^ 
r, ^J-4. 5NmO»^rB. DLS©*(H»*B, 
^J0. 3 375MS^0. 7 3©«HfC^Lrt>* (H9 

40 ctiB. ±^L/ci:^CC, »«flHWj1«K:aBrA# 
|ajcr*>, gp^, ■«©h;b^*tHC-cfe, ®^©^* 
i f#^©^^j £ ©tt#^foi±#«!ttct $>&tc&>x$>& a 
[0058] mm am) ©»**«— 5E©«*Sf 

©58^7 # fe -^© ^ o r « ^ 

W©«HSH*©«k/MBB, *©««*«*>»*J: <»* 
*kX^<Dh)l>? 5 it/tft^Offir ^> t # x 6 n 

S 0 C©/ctf\ c©«(HSR*©«/JHi**©«5W©rtW 

50 ^©swfficc-rsc twM^rfts. 
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[0 0 5 9] CPU35IJ. grffiftmiCCCDM/bm*^ > 
x6fgfttSS7JTi,min ( j =^<D««) Rtf^omiU 
Sft^Ti.min CCfcHf£ V )V iP r i #>6 
T1 ,min = f i ( Tm ) • • • (7 -l) 

Ti.min =aj+bjTm ... (7-2) 
*SI/c-r a i mjb i 

[o o 6 o ] c©S;7{cj:or, n ccfcw&rt 

W^SM^Sn^. CCT. B9©§aCC^-fH$g*10 

r m = 2<« 1J T k + a ?j T k 2 + • - ■ 

S^Wfall a2i, • • • ^r»ai-r^>C iiCio-C* 
*5Cim^. t©ahi«, a 6 8 ©?»JS*S 
**>e>K<K3WjTi StfTin £<SffiGtafi^^B5£icft 
A-TSCifCfcortlHJ-rS. fcfc. a hi© h is. Tk 

[006 1] 010 (*. WHfTroKfct^r, 5^8^6*fe 
h ;U ? tH«iJ© Yfrft ©BUffi^T aT?*£. £0 
(*. ±&#> hi ON, 20N. 30N. 40 N©-g-tl-€" 
*i©tB£"C*S. fit, ^^S8*?>*s!)fclii 

So 

[0 0 6 2] m 1 0«cSrTJ:^(C. S&fg<b Kffitt. =t < 
— SL-rfcO, S8©lftl«14#&fE3ftfc. &*$. *n 

7-028592 ^«WIPi¥0 7 - 3 6 3 

•5, 

[0 0 6 3] CrtW^jO*^) |*?fl<Mj©nJ«ffcCt 

K©fflrJBiM&£tT5. CPU35K, COI^CC 
ilffi«ffi 2 1 -1— 2 1-10 {C<fc of L P F 3 4 -1— 3 4 
-10 ^6S^<Dfg<K3g*Tme*S'JS-r^. 

[0064] cpu35ti, mnmicm&stitcmmsR 40 

^jTme^r^8©Tk icRXT^C iiC <fcot V)\>t>Tm 
ZW-th-tZ, fit. CPU3 56*. C©*tf>fc h;U* 

in ^SttfJ-r*,, CPU3 5B. «iM3n/cSifK5R73Tm 
eRVIWlL/fcrtW^a^tfTi.iirin £3l7KSSg2 5{C 

B&jk-rz t &iciesi»M2 etctews,, 

[0065] CPU3 5B. ttSW&fcJfcJ&fcl,* V )Vt> x 
l,min*fl<. CP 

U3 5B, mmm<Dmm. ccm swipccwL, 50 
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tt. DLS^DLC6i'0#ffiW(C*sOt. 5£(7-2) 

©aircas. -77. att3^^jEffriu»«iic>'ratt 

L/-CC^fc|^-C{i, ftffi*S2 1 -1-2 1 -10 KiTt 

<DY>Vi>xm *3j?i&.£5£;8, BP-iS, h JU^ • »H3R7JM 
[«4 3 

+ 5 • • • (8) 

[0066] CPU35&J, atb^|5{5©MgpCCM L, -£ 

C P U 3 5 fi, f*ISSi|X.«ffiiffi^JimS©M* 
W\ti?%CtlC£.- 3 -CWm.*%lib&<> CPU3 5J*. 
Wm\jjm& 2 4*6 fffctMfc&OMR&P C ©*BM4 

**^tia(c 2 5 icmtfrrz. 

[0 0 6 7 ] C©J:-55CLr, |*J!*J7J WmffcSIgS*, 1*3 
mt) V * 5 #1477 £ 3 C <h CC J: r> T WMf bT £ C 

i*-C*a= I11B, AlfcfcfaW^ttffcfCfcW 44X111 

[ o o 6 8 ] a i 2 a. AM*mi zmftictsi-t&wm 
s©HB#ts*^-rsi-c*s. hi laonai 2©sa^: 
©aw, wffl®s©h^f ^^-ra-cfto. zommz* 

K5FPar*So ai IR&M l 2©±@2#B©a*6ft 
T©©a«. JB5C(l) DLS, (3) DLC, (5) PM 
J, (6) TRL. (7) B I L%7jk-?„ WWgp{CHff;-TS 

w/at^*t. eir, ai is.f>'a i 2©±©2# 
a©a*6#TS©aicfct,>r. iwssnfcfs 

[0 0 6 9 ] AKt*f*«-r«lfPtC*it»-C. tt5ftt«. <X 
©«fc ^(Cltmsn^o ^iREi. ^12 2. 4&<Dh)l>? 

m- i oNccfcw^ttswtoai^KioorittiBr*. a 

l HC^Vr, D LS©JR^JKDal, DLC©lR«SDb 
l, PM J ©iRfflffi Del, TRL ©IRMR D dlS B I 

[0070] Aftt^ffltfriftCfctt, tmmcmrzffi 

DLSMTRLTftS. cn«, [*}W73a*tt 

r. f*^pnx:«a«, Dai+Ddir*&^ns„ -77. 

AW*f*«-T»f^rS*, BjKWCcK-r^SiFWB. DL 
C, PMJSCJfBILT**. cntt, rtW^j*JWSIAS 
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ffiffiUmmt. D bl+ D cl+ D elV&ib h ft & . 

[0071] c nf>*<*.fcf^piRiSffisy : siEf¥JRffi 

7?. H#fffl2 2. 8#© Y>V5>m- 1 0 NtCfcW&ftHftt 

|3J1t(C, f^PK3fK^Da2+Dd2-C5f<es66. 
S¥>fclffg#Db2+Dc2+ De2t?^66ft. •fiDiiLt 

[0 0 7 2 ] 01 1 frhftfr&ld Dal£Da2, D 

bl£Db2, Dcl£Dc2. D dl£ D dZRVD el£ D e2ii > 10 

N©H^t*-,T!>, ft#3ftfcf£SW4«, 2 2. 4 
#£22. 6#£t«. £^*>^ . cn&fl 

[0 07 3] -77, ^Kgn-S»^#{CBfrS©Kl^^ 

trbi±. CPU 3 5«. *©|S|Hc:tew&, a»apfi©«» 

r. ^©^©mff^Jc-eoRff^ott^^tf^-a-. cp 
U3 5ii. ia»$n/c«5»^©te?ftt, Kf#^©ii«s 
zmnmmm^^m^m. 2 5 ftai^-r 5 „ 20 

[0 0 7 4] IXfi^i*. 1^12 5 {C[HjB#tCg|^3n 

*J W -SilffrgRti©?? 5 ©jt<< >ft OS'WTJfS]© itl > 

«Ci*ift5. 3 6CC. CCDfSliCCior. 

«. g t4£«^«^©tt5¥tt£ fc-ScStf- 6 «fc -5 

ic a bo«5s*»3&># sci* r * 5 6 . immom 
[ 0 0 7 5 ] a 1 3 w. rtw^pj«ftsa©^iBffi* 

^fH-C^-So I13Ki)l>r, 0 1 3©^iiJ(C», f- 30 

5nn>5„ Sfito#©*fi#tt£^u-T 

^•5= £©^w-£«. #lrl«fflS{c*jWS{#lB«pjDUB 

[0 0 7 6] - ^oe^'-t^sns 
uxttiam • mnt-rzkucLtcw. 01 <b> cc 40 

*iVr^3i*ffi2 1, DIFA31. DIV32, FWR 
C3 3MLPF3 4*6ft5 fifK3g7J«'Jj£S|S£ 2 fflffl 
lit. ^*#SO*K{f##©Si{K3g**lB|B#(cifM b 

[0077] ^mmfcrnicte^x^ amjcoc^ 

few 4flSrt tc-3i >t t> mmc *i£> 5 C £ #s-c £ £ . £ L 
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tew a o -c«^^«aJoffi«i«fiiL%aa«-r s * 4 . 

[0 0 7 8] 

S6iC B»*ff^6*tofc^W©«fK5S73St>K 

r. pm^fe*&&C £#-£££<, C©/cJ6. fl-W#>6 
SI^3nS««jg|5fe©7JRD s 'aift«lSi:^W-C«^:< . 31 

[0079] t£~>r. &*(cfci>rB(f##sHit-c&-3/c 

l$#gCC fc W 5 is 3 I) ff SCC BWfT S C £ sOS-C I? £ . * 
ft:. Kf^©««l«lS$/dC-J-C 'tt < . J$ffi«C*jWS«3fciB 
SifcRtffiHrf * C £ *i-e# S„ 

[01 ] **5S^(c*iWSrtW^Bimfb«a©«^4 

[02 ] ffinmm>hmm^*M&&&$9>mctew 

[03 ] «ffimffi©ft^ftC>©«#{4g£^£©M# 
[04 ] HM«S#S9 OS • W^fipffiK4 5S©2^gp 

*iEaa^- ^ m.m ©«M*^-r 0-c*s . 
[0 5 ] 7j©*i^£»»f-^©^Att^ia$s3n/-ciia 

£ ; lr^n-r0r&£ o 

[06] S*©ttB*m-rH-C*4. 

[0 7 ] 7J©SfJ^*^0*M«5© h;bi/*^TH-C* 
£ 0 

[0 8 ] s«jw©is*(i#oflW5E*s*ft^-ria'Cfts. 
[09 ] re Ms© b)i2Z'\^^m< l c&^tcm&t l ci}w& 

[0 1 o ] aiwaiKcJB^r. sc8 3&>e.*»fc hJi/f £^ 
l«j© h;i'^£©M^*^-r0r*-5o 
[0 l l ] A«[*fflKrttfPK:tjWSit!8BSoi5^tt* 

[0 l 2 ] AW^ffitf -5Kimc*jWSiR^JS©la)B$t44 

[0 1 3 ] rtw^u«ft»a©^jSflSiB*jn-riii-c* 
[#^©^] 

2 l 

2 2 m^KMsa 

2 3 6tt^J-fe>^ 
2 4 IB«A*«B 

2 5 ^^^a 

3 2 gftllNslK 

3 4 1^117^^ 
3 5 4J.*MS^a 
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